We consider a quadratic potential, in which two fields drive inflation. Our results suggest that 3 5 fNL ≪ 1 within the limits allowed by the recent WMAP year 3 data.
Introduction
We consider the case of inverted hybrid inflation driven by two scalar fields φ and σ, with the potential:
where as usual V 0 dominates, and we take M pl = 1 throughout . This is similar to the case considered in [1] , with the σ = 0 trajectory and since the corresponding |f N L | was found to be much less than 1, we aim to derive the nongaussianity generated by a more general trajectory. We calculate the curvature perturbation and non-gaussianity using the ∆N formalism [2] , for which:
Here N is the unperturbed number of e−folds from an initial time with field values φ i to a final time with energy density ρ, N i = dN dφi and N ij = d 2 N dφidφj . We take the final time to be just before the end of inflation, and assume slow roll so that ρ = V .
We measure the non-gaussianity via the amplitude of the bi-spectrum:
where A ∼ 1 and P ζ is the spectrum of curvature perturbations.This expression assumes that the δφ i are gaussian which will be valid [3, 4] if |f N L | 1 (the condition for f N L to eventually be observed).
The Derivatives
The amount of curvature perturbation (2) is related to the amount of inflation N which in turn is determined by the amount of expansion that occurs between an initial time, corresponding to a flat space-time slice and a final time, corresponding to a space time slice of uniform energy density. Following the procedure of [1] (which is equivelant to that used in [4] ), the respective variations of the fields φ and σ are defined purely by their initial values and the amount of inflation, thus:
and:
repeating the process for σ we get:
Then substituting (4) and (5) into (1) we get:
differentiating (6) by φ, and recalling that V φi = 0 then rearranging:
where
. By differentiating (6) by σ we get:
Defining:
we have:
and
3 Curvature Perturbation
Substituting the equations from section (2) into equation (2) we get:
We find that the second term is negligible with respect to the first, so we have decided not to include it here.
The Spectral Index
For a multi-field inflaton the spectral index is defined predominantly by:
To get a better 'feel' for the implications on our model we factor out exp(4N |η σ |) to get:
From the recent CMB anisotropy survey results [5] the range of allowed n−1 at the 2σ limit is:
If we want the spectral index to fall within observational limits regardless of initial conditions (to avoid accusations of fine tuning!), then (15) should satisfy (16) for all φ and σ. Since (15) is a weighted sum of 2|η i | we require:
Note that for positive field masses, n − 1 > 0 which is ruled out by observation.
Results
We begin by analyzing equation(13) for N = 50, |η φ | = 0.04 and |η σ | = 0.005, and find that the maximum non-gaussianity is 3 5 f N L = 0.1, which is undetectable. We also consider N = 50, η φ = 0.03 and η σ = 0.02, and again find that the non-gaussianity is undetectable f N L ≪ 1.The results are illustrated in figure (1) Our calculation is only a preliminary one, because the parameter space has not been fully explored. For a complete consideration of the scenario we would need to take into account the end of inflation, since for a multi-field hybrid model the end of inflation does not necessarily correspond to a space time slice of uniform energy density [6] .We would also need to consider the possibility of taking one of the field masses to be positive while the other is negative. 
